Abstract
Introduction
Government's policies need to address societal needs, changing preferences of citizens, advances in technology and social or regulation issues to serve their citizens better. To deal with these changes policymaking processes need to be sufficiently flexible to adapt within a relatively short time frame. Flexibility can be defined as "ability of organizations to respond to changes in the environment" [1] (p.64). Hard-coded business processes and legacy systems often prevent organizations from being able to adapt within a short time frame. BPM tools are aimed at automating and controlling business processes. Traditional BPM tools often provide limited flexibility. These tools focus on the automation of repeatable and standardized business processes, which do not change often [2] .
Business processes for policy-making in governmental organizations are often knowledge-intensive. Policy-making is often an unstructured and highly complex process in which many stakeholders are involved [3] . Policy-making processes usually contain tasks to be performed by highly-skilled staff having particular knowledge and expertise. Often the expertise within the own organizations is limited and experts outside the own organizations are involved depending on the problem at stake. A variety of experts is often involved in policy-making in which everybody brings some expertise to the table [3] . Policy-making in governmental organizations typically deals with complex issues such as local development strategy, pollution remediation, sustainable energy, and international trade and so on. These processes often involve various stakeholders and they are hard to structure and to automate in advance [4] .
In todays' internet-supported working environment, policy-makers employ more and more their social networks for daily communication, cooperation and knowledge sharing. Social network offers the opportunity to improve the communication among all the stakeholders [5] . The use of social media is often ad-hoc and not embedded in the business processes, whereas utilization of knowledge is a key aspect.
The extension of BPM with social media is viewed as a new paradigm in BPM research [6, 7] . Social BPM refers to BPM practices with integrated social media applications. Social BPM aims at enhancing the organization's performance by means of a controlled participation of stakeholders to process design and enactment [8] (p.223). The concept of social BPM enables a large variety of experts from within and outside the organizations to contribute their domain knowledge and expertise to certain tasks within a business process [9] . This feature of social BPM is expected to create flexibility for organizations to tackle different type of problems [2, 8, 10, 11 ]. Yet there is limited evidence of the accomplishment of the various benefits of social BPM in practice and there is void of research into the use of social BPM for policy-making.
A limited number of studies was found in literature regarding the underpinnings of social BPM and how social BPM is able to overcome some of the limitations of traditional BPM systems. Some preliminary studies have produced models at a conceptual level suggesting possible mechanisms to implement social BPM [c.f. 8, 10, 11] . But there is limited empirical research investigating the effect of social BPM in organizations. In this paper, the impact of social
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Proceedings of the 50th Hawaii International Conference on System Sciences | 2017 URI: http://hdl.handle.net/10125/41453 ISBN: 978-0-9981331-0-2 CC-BY-NC-ND BPM for policy-making by governments is evaluated. For this purpose, literature is surveyed and a case study of a social BPM platform in the Dutch government is investigated. The significance of this research is twofold. On the one hand, it provides insight into whether the social BPM paradigm results in benefits like process flexibility. On the other hand, it provides insight into the use of social BPM and in particular how the benefits are achieved.
This article proceeds by providing a background on social BPM and its benefits for organizations in Section 2. Based on these two pillars, a social BPM case study for policy-making in governments is described and analyzed in Section 3. Section 4 discusses the case study findings. Finally, conclusions are drawn and future research directions are presented in Section 5.
Background
To understand the state-of-the-art of social BPM research, we conducted a literature survey by searching a number of literature databases including the Web of Science, Sciencedirect, Wiley Online Library, Taylor & Francis Online, SpringerLink, JSTOR, ACM Digital Library and IEEE Xplore. The literature survey was conducted in April 2016 by searching ("social" AND ("business process" OR "business process management" OR "BPM")) in article titles. This resulted in the identification of 35 conference articles and 7 journal articles focusing on social BPM published in the period from 2006 to 2016. The limited number of conference and journal articles on social BPM confirms the emerging nature of this topic. In this section, the concept of social BPM and its benefits will be discussed based on the literature survey.
What is social BPM?
The definitions of social BPM in the literature were found to be ambiguous. In most of the work there is an agreement that social BPM is a combination of social software technology and BPM, and the literature emphasizes the role of social media enabled collaboration, e.g. [8, 12, 13] . More formal definitions of social BPM include the concept of process lifecycle (i.e. process design, configuration, enactment and diagnosis [14] ) and stresses the role of social media effecting all the stages of the lifecycle, and how the effect is achieved. For example, Pflanzl and Vossen define social BPM as "the involvement of all relevant stakeholders in a BPM life cycle by applying social software and its underlying principles" [9] (p.3870).
Various applications of social BPM have been suggested in the literature. Most of these approaches aim to support the identification and allocation of expertise in a social network environment for a better business process design. For example, Liu et al. [15] presented a novel resource model that incorporates the concepts of resource communities and social positions to facilitate the identification of required knowledge and skills. Schall, et al. [16] proposed a ranking method based on Hyperlink-Induced Topic Search algorithm to estimate the expertise of knowledge workers in a social network. With a similar motivation for identifying expertise but using a different approach, Karni and Levy [17] employed a tagging model in BPM for identifying expertise. A similar approach of using tagging was found in [10] , where the post execution tagging of business process logs is utilized to assist future process participants by providing recommendations for task design and role assignment. In addition, there are also studies on tools for facilitating participation of stakeholders in the stage of process design. For example, Brambilla and Fraternali [8] extended the classical BPMN techniques with the aid of specific notations that enable the addition of social processes such as web applications along public or private Web social networks. Santorum, et al. [11] designed and developed a participative method called ISEA for process design and modeling. In [18] a SOA-based approach was presented for reengineering Enterprise Social Networking into Web services, in order to facilitate collaboration and participation in business processes. Although the latter definition of social BPM advocates the use of social software technologies at all stages of the BPM lifecycle, the above pilot approaches have in common the focus on technical solutions for the design and configuration stage of business processes. Social BPM's effect on the enactment and diagnosis stage has not be given enough attention. This requires empirical studies to investigate how social BPM is applied in practice.
However, the literature survey showed that there were only a few empirical research studies providing an in-depth understanding of how social BPM could be applied on knowledge-intensive business processes. Table 1 provides an overview on the empirical case studies found in the literature survey. Those case studies all employed a single case study design. How to identify actual working relationships among employees [19] Healthcare How the use of Social BPM eases the cooperative design of social processes, and their cooperative execution [20] University How to automatically discover and combine the appropriate gadgets into workflows [21] IT service delivery organization of a large company How to have governance to an existing enterprise wiki designed for capturing, collaborating on, and evolving best practice business process assets [22] All case studies in Table 1 address different type of problems in knowledge-intensive processes within different context. The number of case studies is limited. While most of those case studies dealt with the design and configuration stage of processes, the scope of [20] also concerns the process enactment. All cases have in common that they address a technical 'how to' question in the application of social BPM, but no or limited attention is given to the evaluation of its impact to users and organizations. At the same time the e-government area is hardly addressed. Only 2 conference papers [8, 18] were found mentioning social BPM in the government context, while another paper [23] mentions the application of social BPM in governments as potential application domain. None of the studies focuses on policy-making processes.
Benefits of social BPM
Business processes are often designed and managed by business experts and IT professionals according to given requirements. This traditional way of BPM goes well with simple, standardized and routine work. However, knowledge-intensive organizations face complex problems, which are dynamic. There is no standard approach to tackle them. Policy-making processes can be large different each time and they are difficult to define in advance. For dynamic and ad-hoc business processes, social media offers a more flexible and effective way of management during the business process life cycle [24] . In the literature, the use of social media in BPM can bring a number of benefits to organizations as listed in Table 2 . [5, 6, 8, 26, 28, 29] B6: Better coping with incidents [25] B7: Enhancing suggestions for process improvement [5, 25, 31, 32] Individual B8: Reduce learning curves for business users and increase productivity [32] A list of benefits of social BPM ranging from the strategic to the individual was found in the literature survey. We also found that most benefits are deduced from the conceptualization of social BPM or from other literature. There is no empirical evidence to prove the benefits of social BPM in practice. As we found from the literature survey, many proposed approaches or tools are still in their pilot stage and have not yet been used in practice, while empirical case studies are very limited as there exist no appropriate social BPM tools for practitioners.
One important benefit that is highlighted in literature is that flexibility is created by social BPM. Social BPM enables users to find, learn about and connect with the right people, information and other resources to deal with unanticipated situations, thus promoting process flexibility [13] . Specifically, social BPM promotes flexibility from three dimensions [26] : 1) community organization: enabling bottom-up development of a shared knowledge space within an organization or in the public by collaboration and access; 2) object specificity: allowing for development of a process document with a semi-formal structure; 3) degree of completeness: facilitating continuous evolution rather than development of a final version of process design (infinite vs. finite number of review cycles). The use of social BPM to gain greater flexibility in e-government was demonstrated by use cases [8, 18] . This reflect the needs in applying social BPM in government organizations and further research in the enactment and diagnosis stage of social BPM in government context.
Summary
The literature review revealed a number of shortcomings in the state-of-the-art of the literature. First, the studies of social BPM are conducted in a number of 'trial-and-error' attempts [29] , which are designoriented with a focus on proposing technical approaches for social BPM. Given the fact that social BPM is a new research area, it is not surprising that most approaches found in the literature survey are focusing on the early stage of BPM lifecycle: the process design and configuration [28] and not on the execution. This is understandable, as those approaches and tools should first be able to support the earlier stages and can only thereafter be executed. None of the case studies found in the literature survey investigated the effect of social media on the enactment and diagnosis stage. Case study research can help to understand better the role of social media in the full process lifecycle, while different industries might have their specific problems to be addressed.
Second, literature mentions many the benefits of social BPM. Much of the literature has an explorative nature and contains assumed benefits, instead of empirically proven benefits. Possible negative impact of social BPM has been given less attention. Hence, comprehensive case studies are desired to reveal the benefits of social BPM and the cost which we have to pay for achieve those benefits.
Finally, most of the literature focused on companies and limited attention has been given to governments. To understand the impact of social BPM on governments, a case study of social BPM practice in Dutch government agencies was conducted.
Social BPM practice in governments
A descriptive case study was conducted using the literature review as a frame of reference. The list of benefits originating from the literature were used as a starting point and further refined in the case. The user interactions were analyzed by following interactions and mapping them to create an overview of the processes. This helped us to gain a deep understanding of the working of social BPM in practice and to see how the benefits of social BPM are created.
Pleio (www.pleio.nl) is a social network for Dutch civil servants which was initiated to utilize the fragmented knowledge of governments better. Pleio was initiated in 2011 to bring together the capabilities of public servants which are fragmented around many levels and organizations. Collaboration beyond the boundaries of their own organizations should provide access to knowledge else outside of reach. Nowadays, Pleio has more than 350,000 users.
On Pleio, users can create or join online communities to collaborate, share files including documents, pictures and video, update statuses and profiles, write blogs and wikis, manage agendas, create sub-sites, connect with others and send messages etc. This can be done within or across the boundaries of government agencies, as well as with non-governmental partners and citizens. Pleio provides the flexibility for public organizations to create an online presence of existing offline functions, and also to create and add a new one. In addition, Pleio is an open network and supports linking to social networks liked Facebook, LinkedIn and Twitter.
Use of social BPM
Pleio can be used by governments to search for experts which can contribute and participate in their policy-making processes. In this way a whole-ofgovernment approach is created in which experts and policy-makers from many governmental organizations are able to find each other and subsequently collaborate together. A great variety of processes and partnerships are supported by Pleio, from the coordination for some very large government program, like the Delta project, to the daily communication between administrators of a small municipality, like Haarlem. Within the many communities on Pleio, the one created and coordinated by the former Government Service for Land and Water Management (Dienst Landelijk Gebied, DLG) is a typical example of a social BPM application that will be explained in more detail.
The implementation of DLG's projects is typically carried out in partnership with provinces and municipalities, land manager agencies such as the Forestry Commission, and other organizations such as Public Works. Not only government agencies are involved in redevelopment of areas. DLG's projects are often the interests of multiple actors such as Nature Reserves and provincial landscape administrators, as well as environmental organizations. In addition, residents and businesses in the area are often involved and participate in the policy-making process.
Through online and offline participation, opinions and knowledge of local residents are gathered. Various opinions of stakeholders are brought together for the developments of policies concerning the redevelopment of the area. The involvement of various stakeholders into a policy-making process goes along with a diffusion of the redevelopment project information in the Pleio social network. Figure 1 provides an illustrative example to demonstrate how a DLG project is developed and how a policy-making process is dynamically created. The many connected spots represents the Pleio users and different colors are used to distinguish whether they are involved in the process. In an initiation stage, the project is often started by DLG and the municipality based on the need for local redevelopment (see Figure 1 (a) ). During the policy-making, stakeholders are identified and invited to participate in the process based on their responsibility, interest and/or knowledge to specific issues (see Figure 1 (b) ). Along with more stakeholders are involved, various opinions and interests are collected and presented to involved participants and potential participants. Different opinions are taken into account in parallel and new participants with required knowledge are invited into the process in order to balance different interests and to evaluate the policy. Finally, opinions, insights and facts are aggregated to arrive at a conclusions (see Figure 1 (c) ). Figure 1 represents an over simplified situation. The actual situation was much more complicated, as participants entered and left the process and there is a wide variety of participants. In the policy making process, DLG works as a coordinator connecting the various participants. Many parties are involved having their own interests and expertise, and DLG is the link between these parties to ensure that all interests are taken into account in the process. DLG ensures that the right parties sit at the table and facilitates collaboration and knowledge sharing across the borders of all these organizations supported by Pleio. Flexibility in policy-making is created by a dynamic adaptation of the process. When the process needs to be adapted to address different opinions and suggestions, the involvement of new stakeholders is recommended by the current parties at the table to fulfill the needed knowledge and balance conflicting interests. Process improvement and adaptation is typically followed by involving more expertise and extensive negotiations. However, this often requires multiple rounds of interaction and usually takes a long time. When more opinions are taken into account, the decision-making becomes more complex and needs more time. Nevertheless the quality of decision-making can be higher and more commitment can be created.
The application of social BPM also changes the structuredness of DLG's redevelopment projects. By using Pleio, the policy-making process shifts from being a hierarchical implementation to a co-creation network. This also requires a shift in the role and the way of working of policy-makers. The process is no longer driven by the organizational structure. Instead, it is driven by the need of the stakeholders. Each project consists of a network of connections and a web of partnerships. For each new project, policymaker starts creating a new network with colleagues from their own organization, officials of other governments and people from outside of the own organization. This allows to have access to the desired expertise and to ensure that that right organizations are involved.
Also the people involved have to adapt their work processes to take advantage of social BPM. For those managing the process, there is a need for new capabilities and skills. In particular, they need to keep monitoring the ongoing process and paying attention to the discussions of various topics in the online community. This requires extensive online communication skills and also the capability to process fragmented information often in fragmented pieces of time among other daily work.
Benefits of social BPM in practice
Our case study of social BPM shows that a number of benefits are accomplished. These benefits conformed several of the benefits as found in the literature. Table 3 explains the relationship between the benefits found in the literature survey and those found in our case study. No support for this benefit.
B3
Pleio enables collaboration across the organizational boundaries. It is cloudbased and not restricted to the IT environment of the organization. Pleio enables access to resources and expertise that is not available within a user's own organization.
B4
Flexibility is created by connecting different stakeholders in the process of policy-making and extensive negotiation to enable adaptations.
B5
In Pleio, users can open a group to bring people together around a theme, file, project or case. Such an "online meeting room" may be open or closed. Different functionalities are available to share or collaborate knowledge, such as discussion forums and writing a document together. In this way, Pleio can be used as a teamwork environment and a platform for co-creation.
B6
No support for this benefit.
B7
Fulfilling knowledge gaps allows for process improvement.
B8
Five out of the eight benefits mentioned in the literature were found in our case study. The unconfirmed benefits are about the speed of decisionmaking (B2), the capability of dealing with incidents (B6) and personal learning and productivity (B8). We will discuss these in the findings and discussion section.
Disadvantages of social BPM
Despite the many benefits, also drawbacks were found. Some of the drawbacks are attributed to a lack of functionality of Pleio. For example, the lack of intelligent data processing support resulted in an information overload. Other disadvantages seem to be intrinsic to social BPM, like poorer accountability. Accountability is a relationship between two parties, in which an individual or agency is held to answer for a performance that involves some delegation of authority to act [33] . An example of poorer accountability is that the involvement of stakeholders is not determined in advance but recommended by other stakeholders. Findings on negative impact of social BPM in the case study are listed in Table 4 . Using social BPM has a lead time to achieve its benefits, therefore the users have to invest time and effort for some time to achieve benefits in the future [2] .
Findings and discussion
Applying social BPM in governments can achieve several of the benefits that have been mentioned in literature. At the same time, achieving those benefits might also results in disadvantages. In other words, achieving some benefits like flexibility results in sacrificing other aspects, such as accountability.
Impact of social BPM
The case study findings indicate that a number of benefits as mentioned in the literature are not accomplished and that the creation of flexibility results in some negative impact. Whereas current processes are well-structured and focus on efficiency, social BPM is less-structured. Providing more flexibility seems to come at the expense of efficiency. Some persons were almost seduced by social media which consumed most of their time, leaving little time for other work. In particular, the customer contact is becoming increasingly time-intensive as customers are expecting a speedy response. The structure provides the procedures and rules which should be followed to ensure that the right stakeholders are involved, and decisions are made by the right person. In our case study, social BPM presents less control on participation. As a result, some of the common practices and steps in policy-making (e.g. having a clear decision point) were not followed. As such, we argue that flexibility provided by social BPM is at the expense of other aspects. The balancing flexibility and its interrelated aspects is the key in the design of social BPM.
Although literature suggests that social BPM can speed up decisions (B2), our case study did not reveal this benefit. In contrast, we found that social BPM can delay decision-making process because of the intensive interactions between stakeholders. Many suggestions from stakeholders might need to be considered which is resource-intensive and requires a proper evaluation. Furthermore, social BPM might be used to gain commitment for decisions. However, persons whose ideas are neglected or when they have the feeling that their opinions are not considered seriously might start resisting. This resistance again slows down the decision-making and causes more negotiations.
Coping with incidents (B6) is about the aggregation and fusion of knowledge to solve the interruptions of business processes [25] . This is the second benefit that our case study did not found. Incidents might refer to the interruption of known and repeatable business processes, while policy-making processes on a social BPM platform are often ad-hoc and unrepeatable. Facilitating the aggregation and fusion of knowledge might be a benefit that originates from the communication functions of social software. In a policy-making process, communication is necessary to acquire the knowledge of participants and also to collect their different opinions that might cause an 'interruption' of the current process.
Those who are managing the policy-making process have to give continues attention to the information flow originating from many stakeholders. In literature, a benefit is mentioned as that social BPM users could learn from the communication with various experts and use the knowledge into process to increase their productivity (B8). However, our case study did not confirm it: we did not find evidence that increasing knowledge sharing by social BPM results in the increase of productivity at an individual level. On the contrary, extra time and effort investment were needed by Pleio users. In this sense, the benefits of knowledge exchange (B1) achieved at the strategic level, as well as the benefits of transparency of process issue (B5) and process improvement (B7) achieved at the operational level all come at the expense of extra time and effort at the individual level.
Understanding the positive and negative impact of social BPM
Social BPM is a complex phenomenon which can be implemented and used in various ways. The way that social BPM is used determines whether the intended benefits will be accomplished. In our case study, we observed that also negative impact occur along with the benefits.
A comprehensive understanding on the coincidence of the positive and negative impact should be subject to more detailed research in order to generalize the findings. A study of the coincident impact could reveal the interrelationship between different aspects of social BPM. Impact could be either a positive or negative depending on how social BPM is utilized in a certain situation. For some situations, like routine processes needing a low involvement, social BPM might not be suitable. Furthermore, balancing different aspects is a typical part of the design phase. Typically, design aspects that need to be considered when realizing social BPM systems are flexibility, accountability, information quality, transparency, traceability, and user efficiency. This list might not be exhaustive and a single case study could not be able to figure out all the complex interrelationships among different aspects. Nevertheless, through our case study, we are able to conclude two pairs of aspects that need for balancing in the implementation and application of social BPM: flexibility and accountability, as well as flexibility and user efficiency. These will be discussed next.
Need for balancing flexibility and accountability
A tension was found between flexibility on the one hand and accountability on the other hand. This tension can be balanced during the design process. Current social BPM practice provides the necessary flexibility, but does not provide accountability. An explanation for this is that accountability is of particular importance for the public domain [34, 35] and there is hardly any literature focusing on the government context.
Accountability includes accountability before a process is executed, during execution and after a process has been executed [36, 37] . After execution and during execution accountability is reactive and can be created by logging, however, before execution accountability relating to a series of negotiated agreements from stakeholders [36] . There might be an inherent tension between flexibility and accountability, as flexibility results in business processes that are hard to predict in advances, whereas accountability requires predictable business processes, in which similar cases are treated in the same way.
The way of policy-making is changed by developments in information and communication technology. Explosive growth in data, computational power, and social media creates new opportunities for innovating the processes and solutions of evidence-based policy-making and research [38] . These approaches require that the evidence is stored and can be traced back. Evidence-based policy-making poses higher requirements on the processes, however, social BPM does often not facilitate this, although it is technically possible by properly labeling and indexing the related data. This suggests that software vendors should adapt their software better to match the requirements form governments.
Need for balancing flexibility and user efficiency
Realizing social BPM requires a change in working processes and procedures, but also requires other capabilities and skills of employees. Process flows change and become more flexible and less predictable. The unpredictable flow needs to be managed and monitored, which is more challenging.
Employees need to be able to work autonomous for doing their job, but at the same time they need to be able to collaborate with others people inside their own organizations and with outsiders. This means that sometimes they have to work with persons they do not know or did not work with before. At the same time, they will have to keep monitoring the flow, paying attention to new opinions and stakeholders, figuring out whether the discussion about a certain topic is relevant to them, clarifying ambiguity to avoid misunderstanding, and sometimes also defending their own interests. Keeping an eye on the dynamic flow is time-consuming in comparison with a traditional way of policy-making following routine and standardized flows. As much time and effort is taken in monitoring the flow, the user efficiency might be low, especially in the early and medium stages of policy-making.
Improving user efficiency requires a transformation in employees' way of working. In our case we observed that some people were able to adapt social BPM, whereas others were reluctant and preferred to stick to their traditional way of working. One reason for this is the overwhelming amount of information and the uncertainty regarding the flow. People are illprepared to handle this.
This suggests that social BPM software vendors should develop functions to increase the efficiency of users in dealing with the overwhelming amount of information that is generated by the online community in social BPM. Those functions could include more intelligent data processing that provides visible information overview to the current status of the policy-making process, helps users in identifying interesting and relevant information, collects arguments against and in favor, increases the accessibility to information via different channels (e.g. by PC and mobile devices), and so on.
Conclusions and future work
There is limited empirical research in social BPM. Most social BPM literature is written by proponents emphasizing the benefits of social BPM for organizations and provides little attention to the potential negative impact. The literature assumes that the benefits can be accomplished, however, there is limited empirical evidence for this. This paper is one of the first work of investigating social BPM in the area of government. Our literature survey shows that this is the first work to report an in-depth case study to gain deep understanding of the impact of social BPM on policy-making processes and the underlying tradeoffs between different aspects.
Social BPM results in benefits like improving the exchange of knowledge and information (B1), accessing to external intelligence resources (B3), more flexibility (B4), fostering process transparency (B5) and enhancing process improvement (B7). Our research confirmed most of the benefits of social BPM mentioned in literature, although not all. The literature suggests that social BPM can speed up decisions (B2), increase the capability of dealing with incidents (B6) and enhance personal learning and productivity (B8), but our case study did not confirm these three benefits. On the contrary it shows that social BPM can reduce the speed, result higher complexity and might result in the need to invest extra time and efforts of individuals. The case study reveals also that social BPM might have some adverse effects. In particular, high level of flexibility might be at the expense of accountability and user efficiency.
There is hardly any work focusing on social BPM for governments. In our case study we found that the social BPM applications did not take the idiosyncrat-ic characteristics of governments into account. In governments, accountability is an important requirement, which suggests that software vendors should adapt their software better to match the requirements from governments. Social BPM can result in ad-hoc processes which might not meet the requirements originating from the legislative environment. The design of social BPM should make a careful trade-off to balance aspects like flexibility and accountability and user efficiency. This also suggests that private sector practices of social BPM might not be easily translated to the government which deals with aspects like accountability.
The single descriptive case study presented in this research has its limitation in understanding the interrelationships between a limited numbers of aspects. The case study is also dependent on the government context. In future research, it would be worthwhile to investigate how flexibility is generated and its interrelationships with other aspects in social BPM. This can help software vendors and designers to improve their social BPM software and applications. We recommend to have action-design research in social BPM to better elicit the unique requirements in relationship to the government context. More case studies about social BPM in governments are desired and simulation of how the variables influence each other can help designers to gain understanding of the complex interrelationship without having to experiment in practice.
